Cytotoxicity of intracanal dressings on apical papilla cells differ upon activation with E. faecalis LTA Objective: The aim of this study was to investigate the cytotoxic effects of modified triple antibiotic paste and an experimental composition using calcium (CMC -1:1:2) and modified CMC (mCMC -2:2:1) by using MTT assay. The substances were reconstituted in DMEM at 1,000 µg/mL and ¼ serially diluted before being kept in contact with cells for 1, 3, 5 and 7 days. Further, cells were primed with 1 µg/mL of Enterococcus faecalis LTA for 7 days prior to the viability test with 1,000 µg/mL of each substance. Statistical analysis was performed using one-way analysis of variance (ANOVA) and two-way ANOVA respectively followed by Tukey's post-test. Significance levels were set at p<0.05. Results: In the first assay, the higher cytotoxic rates were reached by mTAP for all experimental periods. CMC was found toxic for APC at 5 and 7 days, whereas mCMC did not affect the cell viability. Only CMC and mCMC were able to induce some cellular proliferation. In the second assay, when considering the condition with medium only, LTA-primed cells significantly proliferated in comparison to LTA-untreated ones. At this context, mTAP and CMC showed similar cytotoxicity than the observed for LTA-untreated cells, while mCMC was shown cytotoxic at 7 days only for LTA-primed APC.
C o n s i d e r i n g t h a t m i c r o b i a l r e d u c t i o n i n
revascularization is obtained by irrigation and intracanal dressing, the choice of substances might be the key factor for effective disinfection of pulp cavity. 1 Proposed by Hoshino, et al. 2 (1996) , the triple antibiotic paste (TAP) was suggested as an intracanal dressing for revascularization procedures instead of Calcium
Hydroxide (CH) due to the induction of tissue necrosis by the latter. 1 However, in vitro studies on apical papilla cells have demonstrated higher cytotoxicity and lower differentiation rates of TAP in comparison to CH under the same concentrations 3, 4 or even using TAP at lower concentrations than other substances. 5 Besides, the lower attachment of the cells to dentin slices treated with TAP in comparison to the CH 6 was observed.
Another important issue to consider is the discoloration resulting from the presence of minocycline in TAP formulations 7 and therefore its replacement by cefaclor was previously tested by Ruparel, et al. 3 (2012) with successful clinical outcome. 8 Based on cytotoxic data regarding TAP paste, CH is now being proposed for revascularization procedures due to its biocompatibility and antimicrobial activity. However, some microorganisms, such as Enterococcus faecalis, are resistant to this substance due to intrinsic mechanisms that lead to bacterial survival instead of the high pH levels resulting from hydroxyl ions release. 9 Aiming to improve the antimicrobial effect of calcium hydroxide, Pallotta et al. 10 
Preparation of antimicrobials
Three intracanal antimicrobial formulations were tested in this study: a modified Triple Antibiotic Paste 
Statistical analysis
Statistical analysis was performed using GraphPad Prism 5.0 (GraphPad Software, San Diego, CA, USA).
Data resulting from the first set of experiments were subjected to one-way analysis of variance (ANOVA)
followed by Tukey's post-test for comparison between pairs of groups. Data from the second experiment were analyzed using two-way ANOVA followed by Tukey's 2019;27:e20180291 4/9 post-test. Significance level was set at p<0.05.
Results

Characterization
The immunostaining for vimentin was observed for the whole cellular population, thus confirming the mesenchymal origin of human APC culture (Figure 2 ).
Cytotoxicity assay
Results for cytotoxicity assay #1 are shown in Figure 3 . The mTAP showed increased cytotoxic effect in a concentration-response relationship for all the tested experimental periods ( Figure 3A) . Depending we experimentally tested a proportion that uses the twice amount of ciprofloxacin and metronidazole and the half one of calcium hydroxide. The last one is well known by its antimicrobial activity and biocompatibility on APC survival and attachment and was found to induce cellular proliferation at the same concentration that other substances demonstrated significant toxicity. 3, 6, 24 We could speculate that the addition of calcium hydroxide replacing cefaclor in the mTAP may result in a pH balance besides the improvement in the antimicrobial effect of the intracanal dressing.
These two formulations were tested over apical papilla cells showing less cytotoxicity than mTAP ( Figure 5 ).
Decrease in cell viability was shown by CMC at days 5 and 7 and no effect by mCMC at all the experimental periods tested. Interestingly, significant increase in Moreover, the cytotoxicity of topic antimicrobials on apical papilla cells differ under physiological or activated conditions. Considering our findings, the null hypothesis of this study was rejected.
Conclusion
The mTAP had the highest cytotoxicity compared to CMC and mCMC on apical papilla cells. The last J Appl Oral Sci.
2019;27:e20180291 9/9 one, in turn, was cytotoxic only for LTA-primed cells.
Moreover, at viability tests in vitro, the cytotoxic effect of intracanal dressings might depend on the condition of cellular activation by bacterial byproducts.
